World record for silicon light emission  by unknown
Technology: Opt~ 
World record for silicon light emission 
STMicroelectronics has 
announced etails of a ground- 
breaking technology that allows 
silicon-based light emitters to 
match the efficiency of tradi- 
tional light-emitting compound 
semiconductor materials uch 
as gallium arsenide (GaAs).The 
new technology opens up 
many potential applications in
which optical and electrical 
functions are combined on a 
single silicon chip.This was not 
previously possible because 
although silicon is ideal for 
building memories, micro- 
processors and other complex 
circuits, it could not be made to 
act as an efficient light emitter. 
"The ability to combine optical 
and electronic processing on 
the same chip presents enor- 
mous opportunities for ST to 
be the first to develop many 
new types of semiconductor 
products, especially as the tech- 
nology is compatible with exist- 
ing volume production process 
flows and equipment. ST has 
already identified a number of 
promising applications and key 
manufacturing issues have 
already been solved so that the 
technology can be rapidly 
moved into production," said 
GianGuido Rizzotto, Director, 
Corporate Technology R&D, 
STMicroelectronics. 
ST's new silicon-based light 
emitting technology sets a 
world record for efficiency. It is 
based on an innovative struc- 
ture in which ions of rare-earth 
metals uch as erbium or ceri- 
um are implanted in a layer of 
Silicon Rich Oxide (SRO), i.e. 
silicon dioxide enriched with 
silicon nanocrystals of 1-2nm 
diameter. "The quantum effi- 
ciencies achieved are about 
100 times better than has pre- 
viously been possible with sili- 
con and are, for the first time, 
comparable to those obtained 
from GaAs and other com- 
pound semiconductors t adi- 
tionally are used to make Light- 
Emitting Diodes," said Salvo 
Coffa, manager of the team 
responsible for the break- 
through.The frequency of the 
emitted light depends on the 
choice of rare-earth dopant and 
ST has patented key techniques 
for implanting the rare-earth 
ions into the silicon. 
The new technology was devel- 
oped in Catania, Sicily, by 
researchers from ST's 
Corporate Technology R&D 
Organization, which was estab- 
lished to explore and industri- 
alize new technologies result- 
ing from the convergence of
microelectronics, physics, 
chemistry and biology, leverag- 
ing ST's deep understanding 
of microelectronics technology 
and its worldwide network of 
blue-chip academic and indus- 
trial partners.The process was 
developed using the same 
pilot line that ST uses to 
develop new MOSFET and 
bipolar devices.This has 
allowed the company to 
accelerate the transfer from 
proof-of-concept experiments 
to prototype development and 
industrialization. 
One of the first applications of 
the new technology is to build 
power control devices in which 
the control circuitry is electri- 
cally isolated from the power 
switching transistors. Currently, 
electrical isolation, which is 
mandatory in many applica- 
tions for safety reasons, can 
only be achieved by using 
external devices uch as relays, 
transformers or discrete opto- 
couplers, all of which involve 
additional cost, power con- 
sumption or bulk. 
ST has patented a novel struc- 
ture in which two circuits, built 
on the same chip but electrical- 
ly separated from each other by 
insulating silicon dioxide, com- 
municate via optical signals 
using integrated silicon light 
emitters and detectors.These 
devices will have numerous 
important applications, includ- 
ing motor control, power sup- 
plies, solid-state relays and simi- 
lar applications where the 
power circuit needs to handle 
much higher voltages than the 
control circuit. 
In the longer term, ST is investi- 
gating integrated optical data- 
transmission systems for use in 
advanced CMOS circuits where 
clock signals are distributed 
through the chip at the speed 
of light, as well as low-cost inte- 
grated devices for Dense 
Wavelength Division 
Multiplexing (DWDM) fiber- 
optic communication. 
Diode lasers launched 
nLight Photonics, a vertically 
integrated designer and manu- 
facturer of active opto-electron- 
ics devices, has launched a
broad range of high power 
diode lasers based on both 
GaAs (780-1000 nm) and InP 
(1300-1700 nm) at Photonics 
West. In addition, nLight has 
introduced a complete range of 
package options that includes 
high power, water-cooled 
stacks as well as conductively 
cooled, fiber coupled packages. 
"nLight is focused solely on 
developing and manufacturing 
the highest performance diode 
lasers" said Scott Keeney, 
nLight's President."We offer 
the broadest range of wave- 
lengths in the high power 
diode industry, and we are 
committed to optimizing our 
diode solution." 
nLight's product portfolio is 
based on three core capabili- 
ties: semiconductor lasers, 
micro-optics, and high reliabili- 
ty optical packaging.These 
capabilities uniquely position 
nLight to address the demands 
of a wide variety of applica- 
tions including industrial, med- 
ical, defense, and telecom. 
Semiconductor lasers 
nLight operates two state-of- 
the-art multi-wafer MOCVD 
reactors at its 60,000 sq. ft. 
manufacturing facility in 
Vancouver, WA. nLight has a 
staff of talented professionals, 
who bring over 70 years of 
experience in III-V epitaxial 
wafer growth, fabrication, and 
processing expertise. 
Micro-optics 
nLight has developed a world 
class manufacturing capability 
for the fabrication of microlens 
arrays to support its laser diode 
products. Spherical, aspherical 
and anamorphic microlenses 
are fabricated in a wide range 
of materials including silicon, 
gallium phosphide, and fused 
silica. 
Optical packaging 
nLight has extensive xpertise 
in packaging active optical 
components, nLight's packag- 
ing processes utilizes state-of- 
art solder attachment to pro- 
vide high reliability optical 
packaging. Packages range from 
standard copper submounts for 
single emitters to fiber coupled 
arrays to horizontal and vertical 
stacks of water-cooled arrays. 
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